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ABSTRACT : PROBLEM TO BE SOLVED: To provide a dry type dye sensitization photoelectric 

transducer and a solar battery superior in photoelectric conversion characteristics and 
durability by using an organic positive hole carrying material, which can be synthesized 
comparatively easily. 

SOLUTION: A photoelectric transducer is provided with at least a conductive retainer, a 
semiconductor fine particle 21 containing layer-absorbing dyes 22, a positive hole 
transport layer 30 and a pair or electrodes. In this photoelectric transducer and a solar 
battery, the positive hole transport layer contains a compound which contains both 
aromatic amine residue and sulfur-containing heterocycle, and the compound does not 
have spiro structure In the molecule. 
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[00801 (b) pf^yfe^ 

mA 1 1 ) ... (HI), ( I V ) ifdi ( V ) tc xpm^ 
[008 11 1. HR^ (11) izxm^tih^m 

(II) RnHit/Hziii^ix^iim-CAimw. 
2 2-R2 4 (i-en-f niibitc*SiE^ S JttiSSiSS-^ 

n3{i-eix-eiT4!feiCw0~2^^&^L. n2Jil~6<^ 



1 0 0 8 2 1 ±ieT;P^;P«. r 0 it/H^fS 

^^{±, mllTt, : W (ffii^Urm^-) T-t J: 

[00831 2. -SS (III) 
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[0 0 84] Hii^x-m^^tih-i^mmmmmimm^ 

^^•Lf V^Tt)J:<. miar-J>-?Tt«^T'i>r>Tt> [0085] HR^ (III) lzX^m^tli'^<^o 
X\\ ^f^7;^=^^^^i3J:^/7lJ-/^^(iamS^^■L Tsi-m^ (Ill-a) (Ill-d) : 



R41 R« 




OiMi) 



Y41- 



(^/::L- R4i~R45> R5i~R54« Rsi^Rea- HXm^ 
/l/S*^J±1«SiSlS2:aL, Lj,, L^z, L31. Ut^ Ui 

-r. Y„, Yn, Y22, YaifcilfY^ili-eil-fWii 
ica^S^aL. n5, t^XX/mU^ti^'tiMiiUZl-'- 



[0086 ] -m. (Ill-a) ~ (Ill-d) 

[0087] W±<r)X a ^r^'J ^ f->feS<0:a«c<W{±, 

M.Gkawara, -T.Kitao, T.Hirashinia, M.Matsuoka^iO 
Organic Colorants (Elsevier) ^tPPL<i£«U$iX'C 

[0088] 3. HR^ (IV) CJ:0«$*l&fe« 

[-fklSl 



(IV) 




-m^ (IV) "45. Qt{i5S^cJ±6S<:o-i-M«'sruS$: 



-r. 

[ 0 0 8 9 ] Qb i DJg^^ix^.SJi^LTV^T t, i 



(18) 32 001-8571 3 (P2001-85 7$4 



A-^y')ym. 
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[0090] •t-SS5'^TD?||±cO^S<0{?iJfc LX\t. 

AA^Tti^Z^i]^, t^Xt^-Jl'S. XfUt^-/l^. >'Noy 

y!B=F (F. CL Br. W) . i^Ty^. TJVa^i^m 
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[0 0 9 2H61. U:. Us. l&iUXlfUitl^it^^t^ 
cTjT/U'^/t'S ( ^ L < (i^iSi^ 1 --12. $ 'i, 

uL8c7)i,<;o-C'J)0. fi?litf7x-;l/S. 

i^S^) . 75^2 (»tL<J4i>t3RlS^lM2, i 

0»iL<«4^JS^6~12Oti7)X'J,0. mL\f'J 

z.tit><r)mkW.i's.\^^z's^LXi^9o^-yTy 



bU7;l/:tDp«f-/l/S, p<h^^^Xf-;US, 

x^;l^^;tS^) . 7;l-:>--;PS (h':i/PS. l-To'^. 
x;i/S. ^'ud7xx;uS^) mmWh 

[009 1 ] T^\tmB.^. mMm=?-. isn 

T{7)~W) : 

[^1:19] 




OH 



0ifd41TJ>i>. 

[0093] ffl^»8it4»4 KtiT^SSlS (S^S 
v^) TJ)!.. ^S;KS^^lI^Sc»4»*t<{41M 
St4»iU<J41M0, J:0ffiL<til~6T'i>4. 
x^;l^, n-rotVUS. n-rf-;!^. 7xx;US. f 

[0094] feS*^'fi-< ^^'^/itiPi'f t'i5l>*\ 

immttM^^C07y'i:-'y-i^^:^y {"rVyT/V^ 

TJ\^:^v±s,^^yx'i>*). -15. m:^y\>mvkttc. 
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3^ y -bfy y K-f ;i- y , 1 , 5-f 7 y 
t^ymty. 2.(ri-7^i'yi^x)Ut^ym^ty 
m . 7;^^;ws[i!'f^i^ Wf-iv-^n^^ym) . e 
iS'f:ty. f-^i/ryi^-fjry. ^^mx^'{:^y. tV 
7 7;u^o;}-.'?K'f>i-y, f^"j yg^ ;ry. PK^jT 
y. M;7;P:to^:J'yA;P*yi!'f:ty|ffJ>S. 
[0 0 9 5] S4>i:mK*)^*t^^yt LT. ^^ytt 

v^Ti.J:v^L. e^i{ft'A'^y-fe'y-i.2->''f-^7b- 
7 ^-/KI 1 1 ) O J: ^ ^^mil-f y LT t, J: 
[00 9 6] 4. -m. (V) ICJ: Oa^ftSfe^ 
(^t2 0] 

• • • M 

Rgi Baa 

-«i5C (V) QcJ4ij'-=Sr< i;t4ftgtU:0^#SlS 
L7,fcJ:la7^(4-?■^^-fi^i!l^it^S!flS^. -bw 

'Omi< <iCRR • T'$) I. . t tzn^ , J: 

[0097] 3?#St2Q.OWi: iXii. <y-fe'y , :h7 

^^i^y. Tyb7-fey. y 3.-ryvvymcn^mmHt 

-iv^ \^Vi^y -^y oy, f-^7xy, -7 5y. 
yf-y, i-7yhuy'^cry^mt^'\Tvtmi}^(:>mM^ti 

mx't>*). X'ontl<ii<y-^£yttziit7^iyy(0 



^mx'hi. 

[00 98] YjiiiiinsjiciOv^i^^s^f-y-g-^j 
^oi^r-yfe^, o^i^r-yfeig, sti^ui^ 

iCOOTJi, F.M.Harmer^ THeterocyclic Compounds- C 
yanine Dyes and Related Compounds j , John Wiley &; 
Sonsa, -a.-S—!'. nyh'y, 1964^T<J. D.M.Stur 
mer^ '^Heterocyclic Compounds-Special Topics in He 
terocyclic Chemistryj , ^18^. II14I5 . 482--515K 

mi,zim^tix\>-^h. tr.ziyT-y&M. ^a'>7-y 
m2i-22i:co (XI) , (XII) fciy (XIII) tc^ 

^tiX^^i-ijComt L\,\ tfz1f,iiiXXPiizl,zJ:'jm 

<.mij^z^thi><r)f}^^(>^znti\\ 
[0099] Hgiiixv^2iij^mmmtfzimsmmx' 

^]Ii^l±»iL<*±5-16. iO»*L<{45-6 

ontLKiii^ex'f)^. mmm(7)Sifmm. 

i-jum. 7xx;us. -h7f-;l^WW'^>iil.. 
[0 1 00] R91, R92. Y5ifei:lA52<?5d*>^-^r<tt, 
-o(4BHiS$:#t'i.^7)*W^H'^. iC-C'SHSStti 
»iSltt<07-n h ySr^-r-SSSiSTft *),mt LTJi;* 
;u-t:ysa. *x;i-vyKa. ;^;i'*ysss, ^-^SSS^ 
*W^it, if^L<i4X?;u^:yisat'j>s. ^f^cio 

[0101] HK^ (II) - (V) 

;<^y-fe»i7)flrftB^ ( 1) - ( 43) fcJ:U^-l-S-422r 
aT^z^■ti}K :^^miiZtl(}izm^$tlh ttOX-Ji^ 
v\ 
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[0 1 23] HR^ (ID . (lU) X'm^tli><t^ 
ii, F.M.HariDei^ fHeterocyclic Compounds-Cyan ine D 
yes and Related Compounds j , John Wiley &; Sonstt, 
-^-3-^7. Dyh'y, 1964^T<I, D.M.Stuniier# ^tt 
eterocyclic Compounds-Special Topics in Heterocycl 
ic Qiemistryj . ^18«, mi4l5, ^482-5151. John 

Wiley &; Sonstt, =.^-3-9. o>Hy, 1977^ 
fij, TRodd's Chemistryof Carbon Compounds j , 2nd.E 
d., vol. IV. part B. ^15$. II369-422H. Elsevier 

Science Publishing Coapany Inctt, —A—B—i^. 
1977^f«J, ^ffl!^it^l.077.611#^CiSa<O^twi 

[0 1 24] it (IV) l.zX'Om^tlh^t^it. Dyes a 
nd Pigments. ^21^. 227~234K^OlEaS:##t t 

^t^if^ii, Ukrainskii Khimichesicii Zhurnal. MAO 
^. 1^3-t, 1^253—2581:, Dyes and Pigments. IKl 
^227->-234Ki3it^c:n<5><0Xitt4»{c?lffl$itn:X 

[0 12 5] (4) ^fWSS-f^O^^Oifi^ 

i5«Sa<^)%^. -feSS^lSttiSSTlTo T t J: V ^ t , 

#^T7-24979(>f-tclE®$tlTV^|, J: 3 icJu^iiaL-r 

sim>'j>s. mmi, ^<7)mm&zmtxmMiRx- 

^ (7-feh - rntr:^r.MI;K 3-^ h^^-r 
nf:t-hU;l^) , -ho^^-y, /NO^'WtK'fb* 

C^aa^y-^ym) . x-f /MS (>''x^;^x-7^;^, 

h'5S (N,N-i^>^y^^^;^Ari h\ N.N->''p<f-;u7-fe^ 

Ui/Vy, 3-;^^;u^^-^'/'Ji/Vy, x;?.t;i^ (S^ 
Sx-f/P, m&y^}^) . ^iSxXT^;!^ (^i?i-'x 

^xf-i^y, Ki!7-nt^i^y^) . "rVym. 
(T-fehy, 2--f9 Jy. i^^v^^-^yyw) . ^-ft; 

[0126] fe^c7)^?gc7)«iStoi^T i> . 
^m<r)m0mbniStiz. mfimR (^;c.tf0.0l~500Poi 
se) T-{4x^';^h;u-i''3yffi<offet*aEpe5S*»'a^ 



•C'*>r). *:^cfifi!fS7g (mtfO.lPoiseJ^lT) TliXy 

[0127] z<dx 0 iz-^MiDm^^^^s^^ mps.. 

[0128] {4#iHSigOi'l-at=Sr 

=f^m\.zy^tm^ti><m'^1'"fhfzib. SS(cM$-ft: 

[0129] fe^^OikfiMiti, ^miS^<4s'^#iii^ 
ffi« ( ImO ^yc00.01M00mBol*5»*LV^. 

Wz ^OM-^lwoXX'hhc^ti^Ut. Lv\ ClOi -j^-fe 

*«-H^•^c^l^>i^'&. illicit fe«3!>«i!'->^r-rr5 !:« 

[0130] ^Kmm<rimkm:X'% htz\'rjtk<-rh t 

ti:>i<z^-^m^±ifhtz»^. za^XttOfe^SrS-^ 
[0131] ^^cOct 0=S:fe^|5i±Wffl2f^fflSr®jSt- 

hmx\ ^ff^t-^^^^wwm-^^^mM'^^x 

-;H?) ^*^*tf i^cSI^H^iRiCSPJSrfifffl-ri. 

[0132] ^^^£^m<nmi:mT^'nmx\ -e* 

j!!!SLTt<i:v\ ntL^^T^ymtLXli^V'Jy. 
4_t-7'f-;l,t U i^'y, 'J t'X/l^t 'J vVlf^^WbiX 

mmi^mmLxm^xijXw 

[0 133] (D) 

miittiv^L, m&mvMt^^£^*^(>^&^tix 
i., Di.-'^A. ^yiz-^A^) , m. ti-zummo^ 
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(>i.znti<ii2s>si/naTX'f)i. 

[0134] m^mMf^tmcr>\,^-fti±—i3ttzii 

mt'&mi^^:&mzix. ^imm&-m»mi}-hx 

[0135] Mmii. jEm^±^zm.w^mMi:m 
^ ■y^'i-ttziiMm (pvD, cvD) thiK mmMi^ 

(7)^tntx'h^. 

[0 136] (E) ^(OfiLCOm 

^mx'iiimtmv.m^iii<omm±-ti>rz)b. 

MtLX^LX}5<Zbi}mtL\\ T^OStLT 
nt.t^^(^^iTlO^. Sn02, FcjOa, WO3, ZnO, NbzPsT'J) 
S4>t:fftL<{iTi02T-S)^. T^OJSliElectroc 
hM. Acta 40. 643-652(1995)iClBe$ilTVv^;?.rb 
-yNM o U J: OM^-r S .1 h A^'T-# I. . 0 

m<OMt LV^KJHi5~1000nI^tlTT-^) 0 . lO—SOOnm**' 

[ 0 1 3 7 ] ^/c. tffit LTf^ffl-ri.Smi±5d^*ii 
[01381 <F ) 3t€^#^'7)rtg5|giii7)^f*cfRl 



*»'^eiT'j> I) . n 2 9 c*%Hj{c i L < mm^ 
[ 0 1 3 9 ] 02{i. m^mmMiOitmmnmwsi 

mSii. SBBS«i50a±{C-g|5^||'J-h'll^Sft, $ 

(c.{w3gHJ^^10a^^(t, S7t)i20, IE 

^f. ^ (>izmMmm3otmBmmmmm4o^t^:B. 
ft, -^iz^mv-Mi^m'Ttz^mmoai. ^ 

(>^<?^-tmmx'h^. msii. mmmmi±iz 
-u±mv-}'nim. ^ (^^z^nmmmioiimi 
fzh(r><7)j;u^zTm'0M(atmxM2atiEi[Mmm3ot i 

Ltzh<r>xh ^mfSMmb^t^m^Jsithw^hh, 

@7(i. i1^S«50±{c^m®lOS:WL. TM0ii60S: 

^®mi40a^isft, z<7)i.^z^mmi!i^w.m.Lt: 
{><r>x'M. m!m-h±tfi?Mthm&x'hi, m 

ti, 3gBM«50a±(CigB^^«^10af-^L, TM0Ji60 

HB^*lM40a$-iSft, c:^±t:SBBS«50a2rESL 

ia9Ji, 3m»[50±(cSmS10&iS(t, TMOl 
60«:rt-L-CiS3K®20^git, $ <5> (cSft<7)jE?Lf^illl30 
SrISJt, COJ:CHS5*«B»««40*;yi:^iBy-Hll 

^:^-rh^<nx'h^. fms&i)>t>tittfimthm&t^j: 

[0 140] C2D*I§^?I!! 

^iY.'^p^^^m.w.im^-thfzi^iz. fflUBaSr-iryv- 

t/«ffi{C y - h-$-:n"LTS«l$ii4ni5EI»S<*:{l^ 

xwpn-th . 

[0141] 

tops. HRWC<±ifeS. -fe 
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[ 0 1 4 2 ] ft^W^^-''^'-^ M^- ^ ^ ^ 
/PT-fex-h (EVA) ^«^^aSc7)r7;^-f--y^Wf4 

[0143] x-f-^-y^ vv-v^^ rn^^m"^'^ 
S«[fi^*&^a*»4>i*0aj$tT.^c7a 

[0 144]-:^. Hf7'Xh^-h:J'-<7'<0^. S« 

[0145] *f6BB<03tm32}^^i^5rSS-*M^ v-'^ 
fit50a(0-:^Offi±tSBS^^E110a$r^{tn:m, 



[0146] 0iO{w^L/>:fflJS<o* i^'jL--;KO«^. S 

w*^o-^raEit'ffi?ij$n^iat:, §st;?^-/=*r. SIR 

Ji-y^yi^. CVD, PVDI?c7)i}i^«:ro-fe;?.SIS. *)SVV 

7*7X-7CTM (Solar Energy Materials and Sola 
r Cells. 48. p3B-381^lCiBi8) , SfB'McOfilMe^ 

[0147] iaTt-e0fi!!0a!«^XSl3OV>Ti¥^ 

[0148] $i±mb LTti. IgS^ 

£7)ge<)Cl5t?S*?EVA (x^l^yfrL/PT-feT-h) , 
7 -f A^^EVA, 7 -y £ t'::: »J r y^^-^ T ^"J /l- 

my -^ 7-Sr^t±*Jf4tcilAL-C^Jg^^»3egji^i£r±tf 
[0149] $i±ti^i-t)U±i.zm^ti>t^li. ff^ 
(io-ymDEfle!liliaC^«. n^uSmu^m^. Wit 

xru-a-h. x^o-ye[imF<7)m^^j:ij^ 
[0150] ^ms.t LTPET. PBim<7)^im.mfii 

[0151] m^^m-fhtc^fiZ. ^i^^-)UO^ 

mji^^mffim. i-mnzti^ititfyx) (/mmiza 
mmitsmm^iih, ^sm±smijmtLxii, 
mm±miyi^—h-rhijm. m^±Mz:^-T 
^yy-ti>ijmifih6. 

^x^A- 'J y^m<r)-}imx-'m-ttz t i o-c. aw 

[0153] ^m^^^±(f l.^ci^tc(4, 3t5:^^r< 
=ti^j.-)Vni;:M'0TLt3:itimSSX'hh1fi. %^ 

i8lCAl-Mgi/>:{4Al-Ti^:i:<7)^^S:Rltei: LT^ 
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10 15 4] ttz. ms^mi:±^f^tzl^^z^i^t^l'^ 

^m^^x-t/uim^t^ t mm^z^mzmm-tiiT 
®mi4* -y h ^/i' h imm<oimi.zj'^^'-ymi5t 

[ 0 1 5 5 ] '-K'J v-7 ;l'ixlf<r)7U=3f £^r;l/il#«c 

Solar Energy Materials and Solar Cells, 48, 

p383-39lisao rscAFj t ^-)vm&t-t 
m'^w.tmA'yxmiz^^^Lx^mhiit 

[0156] \:)±w&LtzXo{.z. mm^w^mmm 
^.z^h^xu'^tcm^ ■ mmnr>i!M^mi^ti 

ZbifX'th. 
[0 157] 

■ri.*5> 2|s:^{ivlfl4>{Cia^$itl.t,WJ4^V\ 

r 0 1 5 8 ] 1 ■ zK^i;^^ >^^§jc?soiaig 

rtliS: T 7 D y 3 -T >^ Ucl^?^200nil <7);?.T y 
]^xm.^ -y ■IryKCZSS'fL^:? > ( B*7xn i/Vl^tt De 
gussa .P-25) 15g. *45g. ^Si^ (T/l-Hy -y^tt 



Triton X-100) 1 g. EgO.SmOi^VUa^iLrt'- 
X (-'v:^Y-im) 30gSrAn. yH^/^-f y^^- 
S/KT'f p{«yi?;^ttS?) SrfflV^■C1500^PBl{c:T2ffi^|S^ 

tz. :i<^t^(mmimymimr^x9-^^^-i,z 

[0159] 2 . ^m't^^LtzTx^mkCQ^^ 

m^f-mmiminmrnh^ih j: 9 7 -y^r n-r L?t:S! 

!S ; 2teXl00iiim) <^mSII!|(0-a:^SI8/4N-ilgirtC 

J:OX-yf->';7B5L7t^, Electrochimi. Acta 40, 6 
43-652 ( 1995) tlC^ $ ixT V ^ I, ;^ 7" U ->'\M n 'J v-XS 
{CiOHeS'fb^^'yjill (!Kif60niD) ^J^figL^c. ®« 
SffiOcO-g? (^*»^>3iniii) l.Z^&t^-r^^^XX^- 

^-tL. ^<r)i.f,z:f]'yxmim^x±Mcr>zMiti-^ 

M4^-7-y7;HPFP-3^) tAil. 450iCfc:T30«^ 
m.Lfz, Ty^xSrKOiUL, 7:}i-^?^a]L^v:fli, ^1 
(l^-rfe^^7)x:$'y-;l/^?g < 3 xiO-'mol/L) {cSiS 

]vx'TmLUfi^mL, zumxiiM^'mmiLt^. 

Z(r)i:ol.zLxnt,fihBm (femoifi«UcZi!'fk 
^9ym) OJ5$<41.9juinT'*0. ¥«i«asi^^<^)^ 
J|{i3g/in2T'*o^. fe^OiS^fSJi, :feS<^^lCi5 

®l:0.01~10miiK)l/m2(7)®ffl*»4)Sll?Lit. =5:*5, 
^mtt^'7XOa®Sfiil4*5>10Q/cin2T'J>o^. 
[0160] 

mi ] 



(34) 320 



01-85713 (P2001-8 5 7$4 



No. 


^« 








R-1 


P-1 




2 


R-6 


P-2 




^tEM 3 


R-6 


P-3 




4 


R-6 


P-4 






R-1 


P-5 




I^IK0i 6 


R-6 


P-6 


ft^m 




R-6 


P-7 


m^m 


SIftM 8 


R-1- 


P-B 


m^m 


9 


R*6 


P-9 


m^m 


10 


R-6 


P-10 


!t^m 


11 


R-6 


P-11 


m^m 


^Ifi^ii 12 


R-1 


P-12 


it^& 


13 


R-6 


P-1 3 


it^m 


^ttM 14 


R-6 


P-U 






R-9 


P-3 


rt^m 


Atria IB 


V ** / 


P-4 


^mm 


HlfifV 17 


(23) 


P-9 


tt^m 


mnm 18 


(15) 


P-3 


mmm 


19 


R-21 


P-5 


it^m 


mnm 20 


R-1 


P-12 




$ltEM 21 


R-12 


P-8 




ftllM 22 


(13) 


P-4 




^ttM 23 


R-7 


P-14 





(A) iEiimmn (P-3) (7)-^^ 

(1) 2. 2"->''ro^ -2,2* : 5' , 2"-:? -f-^ 7 X y 
iStf^a. iSSti-. jScg<^ffl'S2:^l«U:^>:100iiilO;if7 
Xl^Uyy^^i^. ^nD;i5;PAl5Bl, SKlSmK 2, 
2"-i^'7'Qt-2,2' :5'.2"-:?-f-:t7x>'1.04g (4.2iinDO 
1) t:^il^tlM\ll. miS^Ximti. N-T-D^ifi? 

5 H(NBS)1.58g2:SJi5^^tC^DL.7t. a*>C^ 
^Bi^Vr&ltint, ^'on:i;;U^15ml. ifia5BlSr^.Jn 
-ecO^S mW#r«^tTRiB$r^T-^^^. Rio 

yyyZ'nm^atX, |ffe^B^Bi02.2"-i^'ro^-2.2' : 
5'.2''-:?-f-3r7xy«r0.96g (1R^56%) ^:%tz. 
[01 6 2} (2)P-3<7)-^^ 

XMHP77X3t. 2,2"->''rot-2.2':5',2"-:?- 
^3r7xy0.406g (iBBol) . v'' (p-> Hdf>'7x- 

;P) T5>'0.459g (Zininol) . o-^vU-yS.SmK 
•J'>At-7'h=^f>'H0.231g (2.4iiiiiol) Sr-J-it-fiiasSD 

^k. »R/'«7i^''^A(II)2.25iBg, b'J-tert-r^;P7:r 

x7-fy8.09iiig$sjs^ic^.jDUc. -e<7)*S5i^s}a 

77 - (^iJffl ; ^=»f-9-y/»itxf-;u=8/2.v/ 
v) CiOSriilL, l!fe^a<^P-3«:0.18g (IR^<J26 



%) 5r#^v:. 

[ 0 1 6 3 ] (B) m<r>jEf[Mmtn<^& . 

f 01 64 1 3-2. lETimmMmx/fmerm^ 
[01653 im^m) ^1 feiit<7)*iiBflw-ii:^o^ 

□oOHfWT-fe-M>;l'=100/5?gat (igiSlSwtZ) 

iz. mmitLxhvx (4-ro^:7x-;w) rs-'t? 

A'^vdr-y-^nury^t^^-hO^BniM, Li((CF3S02)jN] 
i02^®±.fc:;^tfy3-h Li/iOOOOrpiii, 60sec). CltfD 

[016 6] (g|«ffi)feSR2:®«L^Ti02«ffiS:KS 

^L, ^vrTym<7)mA}iu»:^^-}^izmiim(7)it-^ 

m)Omi?Jxfz, «2f-r>'>'-?-I^S:lxiO-«Pa^ti^ 
[016 7] ZixlzXO, meiiZfr^Ltzt^*). ii'j:^ 

50a, S^IJllOa, TiOjTMOSeO. fe^cT)®* L/iTiOj 
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- (Orieltt^AMl.5) iyS^-^—TX? -v h 7 /P:?- 
( Kenko 1-A2) rMtZtizXn ^mi^ t^j:\^m 
mtH^^i^^^^^. v:03tO^{±86niW/cm2T'S)-5 

[0169] Biriio*iim?fi^o#mttxf 

3^) izxm^Uc. zmzi*)-$ibt,h^±!3,^m<0 

[0170]itSill 

(lll#Bg) . iXiz. mA'yX(Dfm 

L3t8t«0.05iK)l/L, ^iJf-'?i»0.5ii»lA<?Di§ 
tS) ^Ss;^a^-ti-Tit«fi?!lltO;!dim?t!lS:f^Uc. 
[0171] ^mi2 (Nature. Vol. 395. 8 October 1 

998, p583-585tcr)im) 

mm<r)mMmb nmiz^m^tifzTiOi^msLi^ 

A; lcDX2.5cin)±t. 2,2' J.T-'rh^^X (N,N-v- 
P-.><b^i^7x-;UT5>) 9,9'-xeo7;W:tV>'0.1 

7M, h 'JX {4-7'n^7xri;P) ri-'>AA.af-9-:7n 
bO.SBmM. Li((CF3S02)jN] ISmMO^'n 



x\^ya-h (looorpm, 60g-o LTt:. m&v 

mmit. ^ t:,iz^m^iimm2ffy:mwMm 

tz. 

[0172] iti^J3 (Synthetic Metals. 89. 215- 
220(1997) tcOJtS) 

Vii^mmmt miz^!S^$tLtzm,immiR(^ 

A; lcmX2.5ciD)$-N,N'-i^'7X-;l/- N,N'-h';:^4-(^ h 
mCOmmt^j:^XmmL. $^>t^&20nm£7)Mifi:^ 

[0173] itmiA (Chen. Utt. . 5. 471-472. 1 

997tcr>im) 

tfr:&(r>ms&mt mmiz^m^^tifzriOiVMmi^im^ 

A: lciDX2.5cm). B^mtmtiiX/Ag/AgClPmM^ 

fD-;P50ii!M, 3Sta^gS'J^'>i^0.1M£7)T-feh-h'J;P 

mmomiayx^fz^mmt^-^Mzimuz, tioj^is 

St®, #K^SrP0TENT10STAT/GALVAN0SATAT HA 
-505 (HOKUTO DENKO Ltd.lg) izW^l, S-^&t^lOOiC 

/cm^t^j:^tX'50om^-tyyyyy' (^i^^m <r>% 

tr^y-Oi^^- (OrielltgAMl.5) HXX/i^^-TA 
<y hy^fU^^- (Kenko L-42) S-jl-fClfctCJ: 

•fr/>:^l8&-^S=5r>'^:Ka*ll7t^BSj^L;t (22iiiW/c 

hy;l^^?aC?iSL, -300iiiV-C'lliiH-tyi5^U>;. 

[0 174] 
[*2] 
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^Hfl No. 




Ve: 


ff 


V 








(V) 




W 


(■A/ciM 


(X) 




0.72 


0.49 


0.53 


0.217 


0.64 


11 




0.81 


0.51 


0.60 


0.288 


0.75 


7 




1.04 


0.56 


0.52 


0.352 


0.92 


12 




1.32 


0.62 


0.59 


0.561 


1.15 


13 




0.78 


0.63 


0.62 


0.3S4 


0.70 


10 




0.89 


0.58 


0.66 


0.396 


0.85 


5 




1.18 


0.60 


0.53 


.0.436 


1.12 


S 




1.06 


0.58 


0.51 


0.365 


1.00 


6 




1.26 


0.55 


0.52 


0.419 


1.15 


9 




0.92 


0.57 


0.54 


0.329 


0.85 


8 




0.75 


0.53 


0.56 


0.259 


0.68 


9 


12 


1.42 


0.59 


0.53 


0.516 


1.31 


6 


Uttfl 13 


1.12 


0.61 


0.57 


0.453 


1.05 


6 




1.31 


0.48 


0.58 


0.424 


1.22 


7 


15 


0.98 


0.51 


0.54 


0.314 


0.85 


13 


16 


0.84 


0.45 


0.55 


0.242 


0.71 


16 


unfi 17 


0.73 


0.44 


0.56 


0.209 


0.63 


14 


mnm is 


0.63 


0.48 


0.58 


0.204 


0.52 


17 


lllfeM 19 


0.66 


o.so 


0.54 


0.207 


0.57 


14 


ni^m 20 


0.78 


0.52 


0.61 


0.288 


0.66 


16 


^1S99 21 


0.71 


0.55 


0.55 


0.250 


0.61 


14 


Aifift 22 


0.78 


0.45 


0.49 


0.200 


0.66 


15 


illfe^i 23 


0.65 


0.53 


0.56 


0.224 


0.57 


13 




8.6 


0.64 


0.63 


4.032 


0.80 


93 




0.8B 


0.34 


0.50 


0.170 


0.49 


43 




0.03 


0.28 


0.21 


0.002 


0.01 


67 




0.02 


0.29 


0.24 


0.002 


0.01 


50 



[01751 ^±f^'^mTt>i>imm i tit^. mm 

[0 176] 

[HI] :^¥tm(r>nt LV^3tS^*^«!5t«-Srf 

^■mmmx'hi>. 

m^WMX'ibl. 

1114 ] i\,^^'^^m^mmin^t 



^mitmx'hi. 
mmmmx'hh. 
mmwmx'hh. 
^^mmmx'hh. 

[08 1 ^%B^<7)nt i:.vv3i£^iaii#i=^<7)igii2:^ 
^^mmmx'hh. 

[09] *^B^(7)»*H'^3tmsaft*?^^3t^7r:-r 
s^^mwmx'hh. 

I. 

10- • - m^ 

lOa- • -SBJ^mii 

11- ■ •:&mU-K 
20- • -S^tl 

21 • • • ¥^mmmf- 

22 - • -feS 

23- ■ -ms 
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FF16 HH19 JJOl JJ05 LL05 
5F051 AA14 

5H032 AA06 AS17 EE16 HHOO 



BNSDOCtD: <JP2«)1 08571 3A_J_> 



